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1.0 Introduction 
 
 
This quality assurance (QA) review is based upon a rigorous examination of all data generated 
from the analyses of the OU-4b and OU-5 soil samples that were collected by Wood Environment 
& Infrastructure Solutions, Inc., on December 16, 17, and 18, 2019, at the Anaconda Copper Mine 
Site in Yerington, Nevada. These samples were analyzed by Eurofins TestAmerica, in St. Louis, 
Missouri. The samples and analyses included in this QA review are specified on Table 1. 
 
This review has been performed with guidance from the “National Functional Guidelines for 
Inorganic Data Review” (US EPA, 2/94). This document is not entirely applicable to the type of 
analyses and analytical protocols performed on the samples evaluated in this QA review, but it 
has been used with professional judgment to aid the data reviewer in the interpretation of the 
quality control (QC) analysis results and in the overall evaluation of the sample data 
deliverables. It should also be noted that results affected by blank contamination will be 
designated with a “UJ” qualifier (not the “U” qualifier typically used when following the National 
Functional Guidelines) in order to be consistent with historical project validation protocols. 
 
The reported analytical results are presented as a summary of the data in Section 2. Data were 
examined to determine the usability of the analytical results and the compliance relative to the 
requirements specified in the published analytical methods and the Site-Wide Quality Assurance 
Project Plan Anaconda Copper Mine Site Yerington, Nevada, Update Version 5.1 (September 5, 
2018). Qualifier codes have been placed next to results to enable the data user to quickly assess 
the qualitative and/or quantitative reliability of any result. This critical QA review identifies data 
quality issues for specific samples and specific evaluation criteria. The data qualifications allow the 
data’s end-user to best understand the usability of the analytical results. Data not qualified in this 
report should be considered valid based on the QC criteria that have been reviewed. Details of this 
QA review are presented in Section 1 of this report. This report was prepared to provide a critical 
review of the laboratory analyses and reported analytical results. Rigorous QA reviews of 
laboratory-generated data routinely identify various problems associated with analytical 
measurements, even from the most experienced and capable laboratories. 
 



 

 

TABLE 1 
 

SAMPLES INCLUDED IN THIS QUALITY ASSURANCE REVIEW 
 

 
Field Sample 
Identification 

Laboratory 
Sample 

Identification 
 

SDG 

 
 

Matrix 

Date 
Sample 

Collected 

 
Parameter(s) 

Examined 

WRSB235_0-0.5 160-36789-1 160-36789-1 Soil 12/16/19 226Ra, 228Ra, Th, U 

WRSB235_0.5-3 160-36789-2 160-36789-1 Soil 12/16/19 226Ra, 228Ra, Th, U 

WRSB235_3-6 160-36789-3 160-36789-1 Soil 12/16/19 226Ra, 228Ra, Th, U 

WRSB235_6-15 160-36789-4 160-36789-1 Soil 12/16/19 226Ra, 228Ra, Th, U 

WRSB235_6-15DUP 
(Laboratory Duplicate) 

160-36789-4DUP 160-36789-1 Soil 12/16/19 226Ra, 228Ra 

WRSB217_0-0.5 160-36789-5 160-36789-1 Soil 12/17/19 226Ra, 228Ra, Th, U 

WRSB217-FD_0-0.5 
(Field Duplicate of 
WRSB217_0-0.5) 

160-36789-6 160-36789-1 Soil 12/17/19 226Ra, 228Ra, Th, U 

WRSB217_0.5-3 160-36789-7 160-36789-1 Soil 12/17/19 226Ra, 228Ra, Th, U 

WRSB217_3-6 160-36789-8 160-36789-1 Soil 12/17/19 226Ra, 228Ra, Th, U 

WRSB217_6-15 160-36789-9 160-36789-1 Soil 12/17/19 226Ra, 228Ra, Th, U 

WRSB218_0-0.5 160-36789-10 160-36789-1 Soil 12/17/19 226Ra, 228Ra, Th, U 

WRSB218_0.5-3 160-36789-11 160-36789-1 Soil 12/17/19 226Ra, 228Ra, Th, U 

WRSB218-FD_0.5-3 
(Field Duplicate of 
WRSB218_0.5-3) 

160-36789-12 160-36789-1 Soil 12/17/19 226Ra, 228Ra, Th, U 

WRSB218_3-6 160-36789-13 160-36789-1 Soil 12/17/19 226Ra, 228Ra, Th, U 

WRSB218_3-6MS 
(Matrix Spike) 

160-36789-13MS 160-36789-1 Soil 12/17/19 Th, U 

WRSB218_3-6MSD 
(Matrix Spike Duplicate) 

160-36789-13MSD 160-36789-1 Soil 12/17/19 Th, U 

WRSB218_3-6DUP 
(Laboratory Duplicate) 

160-36789-13DUP 160-36789-1 Soil 12/17/19 226Ra, 228Ra, Th, U 

WRSB218_6-15 160-36789-14 160-36789-1 Soil 12/17/19 226Ra, 228Ra, Th, U 

WRSB229_0-0.5 160-36789-15 160-36789-1 Soil 12/18/19 226Ra, 228Ra, Th, U 

WRSB229_0.5-3 160-36789-16 160-36789-1 Soil 12/18/19 226Ra, 228Ra, Th, U 

WRSB229_3-6 160-36789-17 160-36789-1 Soil 12/18/19 226Ra, 228Ra, Th, U 

WRSB229_6-15 160-36789-18 160-36789-1 Soil 12/18/19 226Ra, 228Ra, Th, U 

WRSB211_0-0.5 160-36789-19 160-36789-1 Soil 12/18/19 226Ra, 228Ra, Th, U 



TABLE 1 (Cont.) 
 

 

 

 
Field Sample 
Identification 

Laboratory 
Sample 

Identification 
 

SDG 

 
 

Matrix 

Date 
Sample 

Collected 

 
Parameter(s) 

Examined 

WRSB211_0.5-3 160-36789-20 160-36789-1 Soil 12/18/19 226Ra, 228Ra, Th, U 

WRSB211_3-6 160-36789-21 160-36789-1 Soil 12/18/19 226Ra, 228Ra, Th, U 

WRSB211-FD_3-6 
(Field Duplicate of 
WRSB211_3-6) 

160-36789-22 160-36789-1 Soil 12/18/19 226Ra, 228Ra, Th, U 

WRSB211_6-15 160-36789-23 160-36789-1 Soil 12/18/19 226Ra, 228Ra, Th, U 

WRSB209_0-0.5 160-36789-24 160-36789-1 Soil 12/18/19 226Ra, 228Ra, Th, U 

WRSB209_0.5-3 160-36789-25 160-36789-1 Soil 12/18/19 226Ra, 228Ra, Th, U 

WRSB209_3-6 160-36789-26 160-36789-1 Soil 12/18/19 226Ra, 228Ra, Th, U 

WRSB209_3-6MS 
(Matrix Spike) 

160-36789-26MS 160-36789-1 Soil 12/18/19 Th, U 

WRSB209_3-6MSD 
(Matrix Spike Duplicate) 

160-36789-26MSD 160-36789-1 Soil 12/18/19 Th, U 

WRSB209_3-6DUP 
(Laboratory Duplicate) 

160-36789-26DUP 160-36789-1 Soil 12/18/19 226Ra, 228Ra, Th, U 

WRSB209_6-15 160-36789-27 160-36789-1 Soil 12/18/19 226Ra, 228Ra, Th, U 

WRSB210_0-0.5 160-36789-28 160-36789-1 Soil 12/18/19 226Ra, 228Ra, Th, U 

WRSB210_0.5-3 160-36789-29 160-36789-1 Soil 12/18/19 226Ra, 228Ra, Th, U 

WRSB210_3-6 160-36789-30 160-36789-1 Soil 12/18/19 226Ra, 228Ra, Th, U 

WRSB210_6-15 160-36789-31 160-36789-1 Soil 12/18/19 226Ra, 228Ra, Th, U 

 
NOTES: 

 
226Ra - Radium-226 by US EPA Method 901.1. 
228Ra - Radium-228 by US EPA Method 901.1. 
Th - Total Thorium by SW-846 Method 6020A. 
U - Total Uranium by SW-846 Method 6020A. 



 

 

2.0 Findings 
 
Complete support documentation for this inorganic and radiological QA review is presented in  
Section 8.0 of this report. 
 
A.  Inorganic Analyses 

 
Thirty-seven samples (including QC samples) were analyzed for total thorium and total uranium by 
SW-846 Method 6020A. The findings offered in this report for this fraction are based on the items on 
the following table: 
 

 
Item Reviewed 

 
Acceptable 

Acceptable with 
Qualification 

Not 
Acceptable 

Holding Times √   

Blank Analysis Results √   

LCS Results √   

MS/MSD Results √   

Laboratory Duplicate Precision √   

Serial Dilution Analysis  √  

Detection Limits/Sensitivity √   

Calibrations √   

RL Standard Recoveries √   

Internal Standard Recoveries √   

Field Duplicate Precision √   

Analytical Sequence √   

Sample Preparation √   

Quantitation of Positive Results √   

Evaluation of Raw Data √   

 
Serial Dilution Analysis: Poor precision (the percent difference [%D] was > 10% when the original 
sample result was > 50× the method detection limit [MDL]) was observed for total thorium and/or 
uranium in associated serial dilution analyses. The positive results for total thorium in all samples and 
the positive results for total uranium in samples WRSB211_3-6, WRSB211-FD_3-6, 
WRSB211_6-15, WRSB209_0-0.5, WRSB209_0.5-3, WRSB209_3-6, WRSB209_6-15, 
WRSB210_0-0.5, WRSB210_0.5-3, WRSB210_3-6, and WRSB210_6-15 should be considered 
estimated and have been flagged “J” on the data tables.  
 
B.  Radiological Analyses 

 
Thirty-four samples (including QC samples) were analyzed for radium-226 and radium-228 by 
US EPA Method 901.1. The findings offered in this report for this fraction are based on the items on 
the following table: 
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Item Reviewed 

 
Acceptable 

Acceptable with 
Qualification 

Not 
Acceptable 

Holding Times √   

Blank Results √   

LCS Recoveries √   

Laboratory Duplicate Precision √   

Efficiency Checks √   

Background Checks √   

FWHM Resolution Checks √   

Centroid Checks √   

Field Duplicate Precision  √  

Sample Preparation  √  

Quantitation of Results  √  

Evaluation of Raw Data √   

 
Field Duplicate Precision: Acceptable precision was not observed (replicate error ratio [RER]  
was > 2) between the results for radium-228 in sample WRSB218_0.5-3 and its field duplicate, 
sample WRSB218-FD_0.5-3. The positive results for radium-228 in these samples should be 
considered estimated and have been flagged “J” on the data tables. 
 
Sample Preparation: Insufficient aliquot was available for sample WRSB235_6-15 to fill the 
appropriate geometry calibrated for the radium-226 analysis by gamma spectroscopy. The use of a 
different geometry could potentially bias this result low due to potential loss of radon into the 
headspace of the geometry container. The positive result for radium-226 in sample WRSB235_6-15 
should be considered estimated and has been flagged “J” on the data tables. 
 
Quantitation of Results: All positive results reported at concentrations greater than the method MDL, 
but less than the reporting limit (RL), were qualified as estimated and have been flagged “J” on the 
data tables. 
 
3.0 Qualifier Summary 
 
A.  Inorganic Analyses 
 

 
Analyte(s) 

 
SDG(s) 

 
Sample(s) 

Validation 
Qualifier(s) 

Reason(s) for  
Qualification 

total 
uranium 

160-36789-1 WRSB211_3-6,  
WRSB211-FD_3-6, 

WRSB211_6-15,WRSB209_0-0.5, 
WRSB209_0.5-3, WRSB209_3-6, 
WRSB209_6-15,WRSB210_0-0.5, 
WRSB210_0.5-3, WRSB210_3-6, 

and WRSB210_6-15 

J G – Serial 
dilution 

imprecision 
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Analyte(s) 

 
SDG(s) 

 
Sample(s) 

Validation 
Qualifier(s) 

Reason(s) for  
Qualification 

total thorium 160-36789-1 All samples J G – Serial 
dilution 

imprecision 

 
B.  Radiological Analyses 
 

 
Analyte(s) 

 
SDG(s) 

 
Sample(s) 

Validation 
Qualifier(s) 

Reason(s) for  
Qualification 

radium-228 160-36789-1 WRSB218_0.5-3 and  
WRSB218-FD_0.5-3 

J 8 – Field 
duplicate 

imprecision 

radium-226 160-36789-1 WRSB235_6-15  J 9L – Potential 
loss of radon due 

to geometry 
headspace 

 
All positive results reported between the MDL and RL have been flagged “J.” (Valid Reason Code: T) 
 
4.0 Overall Assessment 
 
Based on this QA review, the results for total thorium in all samples and for total uranium in several 
samples were qualified as estimated due to serial dilution imprecision. One radium-226 was 
qualified as estimated due to potential loss of radon due to geometry headspace. Two radium-228 
results were qualified as estimated due to field duplicate imprecision. In addition, one radium-226 
result was qualified as estimated because the positive result was reported between the MDL and 
the RL. 
 
5.0 Inorganic and Radiological Data Qualifiers and Valid Reason Codes 
 
Inorganic and Radiological Data Qualifiers 
 
U Analyte not detected at the detection limit concentration.  
 
J Reported value is an estimated concentration.  
 
UJ Analyte not detected at an estimated detection limit concentration.  
 
R These data were rejected and were not used for any purposes.  
 
UR The analyte was not detected. The detection limit is unreliable and may be representative 

of a false negative. These data were rejected and are not usable for any purpose. 
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Valid Reason Codes 
 
1 Holding time violation 
2 Method blank contamination 
3 Surrogate recovery 
4 Matrix spike/matrix spike duplicate recovery 
5 Matrix spike/matrix spike duplicate precision outside limits 
6 Laboratory control sample recovery 
7 Field blank contamination 
8 Field duplicate precision outside of limits 
9 Other deficiencies (including cooler temperature) 
A Absence of supporting QC 
S ICV, CCV, or column performance check problem 
Y Initial and continuing calibration blank problem 
M Interference check samples problem 
O Post-digestion spike outside of QC criteria 
F MSA correlation coefficient < 0.995, or MSA not done 
G Serial dilution problem 
K DFTPP or BFB tuning problem 
Q Initial calibration problem 
X Internal standard recovery problem 
V Second-source standard calibration verification problem 
L Low bias 
Z Retention time problem 
N Counting time error (radionuclide chemistry) 
W Detector instability (radionuclide chemistry) 
C Co-elution of compounds 
E Value exceeds linear calibration range 
I Interferences present during analysis 
T Trace-level compound, poor quantitation 
P Dual-column precision outside of limits 
B LCS/LCSD precision outside limits 
D Lab Dup/Rep precision outside limits 
H High bias
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6.0 Signatures 
 
Report Prepared by,      Report Reviewed by, 

       
Bryan J. Eck       Konstadina Vlahogiani, M.S. 
Quality Assurance Chemist     Senior Technical Chemist/ 
        Project Manager 
 
 
 
Report Reviewed and Approved by, 

 
Rock J. Vitale, CEAC 
Technical Director of Chemistry/ 
Principal 
 
 
 
ENVIRONMENTAL STANDARDS, INC.   Date: 3/26/20 
1140 Valley Forge Road 
P.O. Box 810 
Valley Forge, PA  19482-0810 
 
(610) 935-5577 
 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

7.0 ANALYTICAL RESULTS  



Lab Sample 160-36789-1 160-36789-10

Field Sample WRSB235_0-0.5 WRSB218_0-0.5

Collect Date 12/16/2019 2:37:00 PM 12/17/2019 2:32:00 PM

Type N N

Parent

Method CAS Number Chemical Name TD Test Type Units Result Qual/
Reason

MDL RDL Uncert Detect
Flag

Result Qual/
Reason

MDL RDL Uncert Detect
Flag

901.1_RA 13982-63-3 Radium-226 T INITIAL PCI/G 1.81 0.252 1.00 0.378 Y 1.73 0.124 1.00 0.270 Y

15262-20-1 Radium-228 T INITIAL PCI/G 2.03 0.284 1.00 0.375 Y 2.03 0.189 1.00 0.334 Y

SW-846 6020A 7440-29-1 Thorium T INITIAL MG/KG 11 J/G 0.091 0.20 Y 7.7 J/G 0.087 0.19 Y

7440-61-1 Uranium T INITIAL MG/KG 1.8 0.041 0.10 Y 1.1 0.039 0.097 Y

Page: 1 of 16
Report Generated: 3/24/2020 2:12:01 PM

Yerington
SDG: 160-36789-1



Lab Sample 160-36789-11 160-36789-12

Field Sample WRSB218_0.5-3 WRSB218-FD_0.5-3

Collect Date 12/17/2019 2:41:00 PM 12/17/2019 2:50:00 PM

Type N N

Parent

Method CAS Number Chemical Name TD Test Type Units Result Qual/
Reason

MDL RDL Uncert Detect
Flag

Result Qual/
Reason

MDL RDL Uncert Detect
Flag

901.1_RA 13982-63-3 Radium-226 T INITIAL PCI/G 1.63 0.226 1.00 0.330 Y 1.48 0.154 1.00 0.282 Y

15262-20-1 Radium-228 T INITIAL PCI/G 2.04 J/8 0.184 1.00 0.420 Y 1.33 J/8 0.588 1.00 0.417 Y

SW-846 6020A 7440-29-1 Thorium T INITIAL MG/KG 8.0 J/G 0.091 0.20 Y 7.9 J/G 0.084 0.19 Y

7440-61-1 Uranium T INITIAL MG/KG 1.2 0.041 0.10 Y 1.2 0.038 0.094 Y

Page: 2 of 16
Report Generated: 3/24/2020 2:12:01 PM

Yerington
SDG: 160-36789-1



Lab Sample 160-36789-13 160-36789-14

Field Sample WRSB218_3-6 WRSB218_6-15

Collect Date 12/17/2019 3:04:00 PM 12/17/2019 3:07:00 PM

Type N N

Parent

Method CAS Number Chemical Name TD Test Type Units Result Qual/
Reason

MDL RDL Uncert Detect
Flag

Result Qual/
Reason

MDL RDL Uncert Detect
Flag

901.1_RA 13982-63-3 Radium-226 T INITIAL PCI/G 1.48 0.209 1.00 0.310 Y 1.72 0.179 1.00 0.312 Y

15262-20-1 Radium-228 T INITIAL PCI/G 2.13 0.307 1.00 0.439 Y 2.05 0.239 1.00 0.389 Y

SW-846 6020A 7440-29-1 Thorium T INITIAL MG/KG 9.4 J/G 0.082 0.18 Y 8.4 J/G 0.088 0.20 Y

7440-61-1 Uranium T INITIAL MG/KG 1.4 0.036 0.091 Y 1.4 0.039 0.098 Y

Page: 3 of 16
Report Generated: 3/24/2020 2:12:01 PM

Yerington
SDG: 160-36789-1



Lab Sample 160-36789-15 160-36789-16

Field Sample WRSB229_0-0.5 WRSB229_0.5-3

Collect Date 12/18/2019 9:19:00 AM 12/18/2019 9:27:00 AM

Type N N

Parent

Method CAS Number Chemical Name TD Test Type Units Result Qual/
Reason

MDL RDL Uncert Detect
Flag

Result Qual/
Reason

MDL RDL Uncert Detect
Flag

901.1_RA 13982-63-3 Radium-226 T INITIAL PCI/G 1.63 0.145 1.00 0.281 Y 1.40 0.154 1.00 0.275 Y

15262-20-1 Radium-228 T INITIAL PCI/G 1.21 0.0837 1.00 0.263 Y 1.27 0.182 1.00 0.327 Y

SW-846 6020A 7440-29-1 Thorium T INITIAL MG/KG 8.9 J/G 0.094 0.21 Y 7.6 J/G 0.090 0.20 Y

7440-61-1 Uranium T INITIAL MG/KG 3.6 0.042 0.10 Y 3.7 0.040 0.10 Y

Page: 4 of 16
Report Generated: 3/24/2020 2:12:01 PM

Yerington
SDG: 160-36789-1



Lab Sample 160-36789-17 160-36789-18

Field Sample WRSB229_3-6 WRSB229_6-15

Collect Date 12/18/2019 9:39:00 AM 12/18/2019 9:47:00 AM

Type N N

Parent

Method CAS Number Chemical Name TD Test Type Units Result Qual/
Reason

MDL RDL Uncert Detect
Flag

Result Qual/
Reason

MDL RDL Uncert Detect
Flag

901.1_RA 13982-63-3 Radium-226 T INITIAL PCI/G 1.49 0.204 1.00 0.300 Y 1.65 0.212 1.00 0.343 Y

15262-20-1 Radium-228 T INITIAL PCI/G 1.01 0.100 1.00 0.254 Y 1.24 0.256 1.00 0.360 Y

SW-846 6020A 7440-29-1 Thorium T INITIAL MG/KG 12 J/G 0.087 0.19 Y 11 J/G 0.084 0.19 Y

7440-61-1 Uranium T INITIAL MG/KG 2.1 0.039 0.096 Y 2.7 0.038 0.094 Y

Page: 5 of 16
Report Generated: 3/24/2020 2:12:01 PM

Yerington
SDG: 160-36789-1



Lab Sample 160-36789-19 160-36789-2

Field Sample WRSB211_0-0.5 WRSB235_0.5-3

Collect Date 12/18/2019 10:41:00 AM 12/16/2019 2:50:00 PM

Type N N

Parent

Method CAS Number Chemical Name TD Test Type Units Result Qual/
Reason

MDL RDL Uncert Detect
Flag

Result Qual/
Reason

MDL RDL Uncert Detect
Flag

901.1_RA 13982-63-3 Radium-226 T INITIAL PCI/G 2.12 0.203 1.00 0.380 Y 1.40 0.218 1.00 0.271 Y

15262-20-1 Radium-228 T INITIAL PCI/G 2.17 0.232 1.00 0.389 Y 1.82 0.216 1.00 0.372 Y

SW-846 6020A 7440-29-1 Thorium T INITIAL MG/KG 9.8 J/G 0.084 0.19 Y 10 J/G 0.084 0.19 Y

7440-61-1 Uranium T INITIAL MG/KG 2.4 0.037 0.093 Y 1.5 0.037 0.094 Y

Page: 6 of 16
Report Generated: 3/24/2020 2:12:01 PM

Yerington
SDG: 160-36789-1



Lab Sample 160-36789-20 160-36789-21

Field Sample WRSB211_0.5-3 WRSB211_3-6

Collect Date 12/18/2019 10:48:00 AM 12/18/2019 10:59:00 AM

Type N N

Parent

Method CAS Number Chemical Name TD Test Type Units Result Qual/
Reason

MDL RDL Uncert Detect
Flag

Result Qual/
Reason

MDL RDL Uncert Detect
Flag

901.1_RA 13982-63-3 Radium-226 T INITIAL PCI/G 1.89 0.200 1.00 0.297 Y 1.88 0.210 1.00 0.342 Y

15262-20-1 Radium-228 T INITIAL PCI/G 2.05 0.0777 1.00 0.359 Y 2.17 0.223 1.00 0.367 Y

SW-846 6020A 7440-29-1 Thorium T INITIAL MG/KG 9.7 J/G 0.085 0.19 Y 11 J/G 0.093 0.21 Y

7440-61-1 Uranium T INITIAL MG/KG 2.0 0.038 0.095 Y 2.1 J/G 0.041 0.10 Y

Page: 7 of 16
Report Generated: 3/24/2020 2:12:01 PM

Yerington
SDG: 160-36789-1



Lab Sample 160-36789-22 160-36789-23

Field Sample WRSB211-FD_3-6 WRSB211_6-15

Collect Date 12/18/2019 11:03:00 AM 12/18/2019 11:07:00 AM

Type N N

Parent

Method CAS Number Chemical Name TD Test Type Units Result Qual/
Reason

MDL RDL Uncert Detect
Flag

Result Qual/
Reason

MDL RDL Uncert Detect
Flag

901.1_RA 13982-63-3 Radium-226 T INITIAL PCI/G 1.72 0.214 1.00 0.300 Y 2.17 0.190 1.00 0.360 Y

15262-20-1 Radium-228 T INITIAL PCI/G 2.16 0.235 1.00 0.427 Y 1.69 0.375 1.00 0.428 Y

SW-846 6020A 7440-29-1 Thorium T INITIAL MG/KG 9.8 J/G 0.090 0.20 Y 11 J/G 0.085 0.19 Y

7440-61-1 Uranium T INITIAL MG/KG 2.0 J/G 0.040 0.10 Y 2.6 J/G 0.038 0.094 Y

Page: 8 of 16
Report Generated: 3/24/2020 2:12:01 PM

Yerington
SDG: 160-36789-1



Lab Sample 160-36789-24 160-36789-25

Field Sample WRSB209_0-0.5 WRSB209_0.5-3

Collect Date 12/18/2019 12:10:00 PM 12/18/2019 12:15:00 PM

Type N N

Parent

Method CAS Number Chemical Name TD Test Type Units Result Qual/
Reason

MDL RDL Uncert Detect
Flag

Result Qual/
Reason

MDL RDL Uncert Detect
Flag

901.1_RA 13982-63-3 Radium-226 T INITIAL PCI/G 1.76 0.133 1.00 0.286 Y 2.19 0.151 1.00 0.347 Y

15262-20-1 Radium-228 T INITIAL PCI/G 1.59 0.254 1.00 0.320 Y 1.83 0.234 1.00 0.343 Y

SW-846 6020A 7440-29-1 Thorium T INITIAL MG/KG 6.4 J/G 0.087 0.19 Y 9.4 J/G 0.086 0.19 Y

7440-61-1 Uranium T INITIAL MG/KG 1.5 J/G 0.039 0.096 Y 3.2 J/G 0.038 0.096 Y

Page: 9 of 16
Report Generated: 3/24/2020 2:12:01 PM

Yerington
SDG: 160-36789-1



Lab Sample 160-36789-26 160-36789-27

Field Sample WRSB209_3-6 WRSB209_6-15

Collect Date 12/18/2019 12:52:00 PM 12/18/2019 1:07:00 PM

Type N N

Parent

Method CAS Number Chemical Name TD Test Type Units Result Qual/
Reason

MDL RDL Uncert Detect
Flag

Result Qual/
Reason

MDL RDL Uncert Detect
Flag

901.1_RA 13982-63-3 Radium-226 T INITIAL PCI/G 3.66 0.212 1.00 0.500 Y 3.49 0.283 1.00 0.490 Y

15262-20-1 Radium-228 T INITIAL PCI/G 1.42 0.207 1.00 0.350 Y 1.63 0.257 1.00 0.332 Y

SW-846 6020A 7440-29-1 Thorium T INITIAL MG/KG 8.1 J/G 0.091 0.20 Y 11 J/G 0.088 0.19 Y

7440-61-1 Uranium T INITIAL MG/KG 10 J/G 0.040 0.10 Y 12 J/G 0.039 0.097 Y
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Lab Sample 160-36789-28 160-36789-29

Field Sample WRSB210_0-0.5 WRSB210_0.5-3

Collect Date 12/18/2019 2:05:00 PM 12/18/2019 2:12:00 PM

Type N N

Parent

Method CAS Number Chemical Name TD Test Type Units Result Qual/
Reason

MDL RDL Uncert Detect
Flag

Result Qual/
Reason

MDL RDL Uncert Detect
Flag

901.1_RA 13982-63-3 Radium-226 T INITIAL PCI/G 1.14 0.131 1.00 0.223 Y 0.905 J/T 0.179 1.00 0.233 Y

15262-20-1 Radium-228 T INITIAL PCI/G 1.29 0.140 1.00 0.243 Y 1.03 0.214 1.00 0.280 Y

SW-846 6020A 7440-29-1 Thorium T INITIAL MG/KG 9.3 J/G 0.090 0.20 Y 6.7 J/G 0.087 0.19 Y

7440-61-1 Uranium T INITIAL MG/KG 1.2 J/G 0.040 0.10 Y 1.1 J/G 0.039 0.097 Y
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Lab Sample 160-36789-3 160-36789-30

Field Sample WRSB235_3-6 WRSB210_3-6

Collect Date 12/16/2019 3:01:00 PM 12/18/2019 2:22:00 PM

Type N N

Parent

Method CAS Number Chemical Name TD Test Type Units Result Qual/
Reason

MDL RDL Uncert Detect
Flag

Result Qual/
Reason

MDL RDL Uncert Detect
Flag

901.1_RA 13982-63-3 Radium-226 T INITIAL PCI/G 1.43 0.129 1.00 0.241 Y 1.15 0.124 1.00 0.224 Y

15262-20-1 Radium-228 T INITIAL PCI/G 1.68 0.166 1.00 0.300 Y 1.12 0.171 1.00 0.281 Y

SW-846 6020A 7440-29-1 Thorium T INITIAL MG/KG 7.4 J/G 0.091 0.20 Y 6.3 J/G 0.087 0.19 Y

7440-61-1 Uranium T INITIAL MG/KG 1.1 0.041 0.10 Y 2.1 J/G 0.039 0.096 Y
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Lab Sample 160-36789-31 160-36789-4

Field Sample WRSB210_6-15 WRSB235_6-15

Collect Date 12/18/2019 2:36:00 PM 12/16/2019 3:05:00 PM

Type N N

Parent

Method CAS Number Chemical Name TD Test Type Units Result Qual/
Reason

MDL RDL Uncert Detect
Flag

Result Qual/
Reason

MDL RDL Uncert Detect
Flag

901.1_RA 13982-63-3 Radium-226 T INITIAL PCI/G 1.41 0.0930 1.00 0.221 Y 1.63 J/9L 0.205 1.00 0.315 Y

15262-20-1 Radium-228 T INITIAL PCI/G 1.09 0.137 1.00 0.238 Y 2.03 0.206 1.00 0.336 Y

SW-846 6020A 7440-29-1 Thorium T INITIAL MG/KG 6.9 J/G 0.089 0.20 Y 6.4 J/G 0.090 0.20 Y

7440-61-1 Uranium T INITIAL MG/KG 2.7 J/G 0.039 0.099 Y 1.1 0.040 0.10 Y
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Lab Sample 160-36789-5 160-36789-6

Field Sample WRSB217_0-0.5 WRSB217-FD_0-0.5

Collect Date 12/17/2019 8:42:00 AM 12/17/2019 8:47:00 AM

Type N N

Parent

Method CAS Number Chemical Name TD Test Type Units Result Qual/
Reason

MDL RDL Uncert Detect
Flag

Result Qual/
Reason

MDL RDL Uncert Detect
Flag

901.1_RA 13982-63-3 Radium-226 T INITIAL PCI/G 1.23 0.150 1.00 0.245 Y 1.21 0.181 1.00 0.261 Y

15262-20-1 Radium-228 T INITIAL PCI/G 1.51 0.147 1.00 0.298 Y 1.16 0.331 1.00 0.395 Y

SW-846 6020A 7440-29-1 Thorium T INITIAL MG/KG 5.4 J/G 0.081 0.18 Y 6.6 J/G 0.087 0.19 Y

7440-61-1 Uranium T INITIAL MG/KG 1.0 0.036 0.091 Y 1.3 0.039 0.097 Y
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Lab Sample 160-36789-7 160-36789-8

Field Sample WRSB217_0.5-3 WRSB217_3-6

Collect Date 12/17/2019 8:53:00 AM 12/17/2019 9:04:00 AM

Type N N

Parent

Method CAS Number Chemical Name TD Test Type Units Result Qual/
Reason

MDL RDL Uncert Detect
Flag

Result Qual/
Reason

MDL RDL Uncert Detect
Flag

901.1_RA 13982-63-3 Radium-226 T INITIAL PCI/G 1.07 0.155 1.00 0.238 Y 1.28 0.149 1.00 0.250 Y

15262-20-1 Radium-228 T INITIAL PCI/G 1.15 0.155 1.00 0.246 Y 1.37 0.235 1.00 0.298 Y

SW-846 6020A 7440-29-1 Thorium T INITIAL MG/KG 4.6 J/G 0.087 0.19 Y 6.3 J/G 0.089 0.20 Y

7440-61-1 Uranium T INITIAL MG/KG 1.0 0.039 0.097 Y 1.1 0.040 0.099 Y
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Lab Sample 160-36789-9

Field Sample WRSB217_6-15

Collect Date 12/17/2019 9:09:00 AM

Type N

Parent

Method CAS Number Chemical Name TD Test Type Units Result Qual/
Reason

MDL RDL Uncert Detect
Flag

901.1_RA 13982-63-3 Radium-226 T INITIAL PCI/G 1.36 0.173 1.00 0.263 Y

15262-20-1 Radium-228 T INITIAL PCI/G 1.36 0.219 1.00 0.295 Y

SW-846 6020A 7440-29-1 Thorium T INITIAL MG/KG 6.8 J/G 0.081 0.18 Y

7440-61-1 Uranium T INITIAL MG/KG 1.2 0.036 0.090 Y
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Konstadina Vlahogiani

From: Awalt, Jayna <Jayna.Awalt@testamericainc.com>
Sent: Friday, March 20, 2020 12:53 PM
To: Konstadina Vlahogiani
Cc: Lombardi, Lynda
Subject: RE: ACMS Yerington OU-4b_OU-5 Soil Sampling - request for 160-36789-1

Can you reject the level IV in Sharepoint? 

Jayna Awalt

Phone: 314-298-8566  

E-mail: jayna.awalt@testamericainc.com
www.EurofinsUS.com | www.TestAmericainc.com

From: Konstadina Vlahogiani [mailto:dvlahogi@envstd.com]  
Sent: Friday, March 20, 2020 11:06 AM 
To: Awalt, Jayna 
Cc: Lombardi, Lynda 
Subject: ACMS Yerington OU-4b_OU-5 Soil Sampling - request for 160-36789-1 

EXTERNAL EMAIL*

Hi Jayna, 

In job 160-36789-1, the method 901.1 daily checks from 1/20/2020 for detector GV12 are not provided in the 
Level 4 report. Please check. 

Thanks

Dina

Konstadina Vlahogiani 
Senior Technical Chemist 
Environmental Standards, Inc. 
1140 Valley Forge Road • PO Box 810 • Valley Forge, PA 19482 
610.935.5577 x 405 • www.envstd.com • kvlahogiani@envstd.com 

Emergency Response Quality Assurance Hotline: 855.374.7272 

















ANALYTICAL REPORT

Job Number: 160-36789-1

Job Description: ACMS - Yerington OU-4B_OU-5_SOIL

Contract Number: EPSCM 2017-009//BP01498843

For:
Wood E&I Solutions Inc

10940 White Rock Road Suite 190
Rancho Cordova, CA  95670

Attention:  Kent Parrish

_____________________________________________

Approved for release.
Jayna K Awalt
Project Manager II
3/20/2020 11:58 AM

Jayna K Awalt, Project Manager II
13715 Rider Trail North, Earth City, MO, 63045

(314)298-8566
jayna.awalt@testamericainc.com

03/20/2020
Revision: 1

The test results in this report meet NELAP requirements for parameters for which accreditation is required or available. Any exceptions to the NELAP
requirements are noted. Results pertain only to samples listed in this report.  Pursuant to NELAP, this report shall not be reproduced, except in full,
without the written approval of the laboratory. This report is confidential and is intended for the sole use of TestAmerica and its client.  All questions
regarding this report should be directed to the TestAmerica Project Manager.

Louisiana Lab Certification ID (Non-Potable, Solid/Haz. Material): 106151
Florida Lab Certification ID (Drinking Water): E87689.

The test results in this report relate only to the samples as received by the laboratory and will meet all requirements of the methodology, with any
exceptions noted. This report shall not be reproduced except in full, without the express written approval of the laboratory. All questions should be
directed to the Eurofins TestAmerica Project Manager.

This report has been electronically signed and authorized by the signatory.  Electronic signature is intended to be the legally binding equivalent of a
traditionally handwritten signature.

Eurofins TestAmerica, St. Louis

13715 Rider Trail North, Earth City, MO  63045

Tel (314) 298-8566  Fax (314) 298-8757 www.testamericainc.com
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 12_20200120001_BG                                                       
Description: Background Contamination Check
   Acquired: 1/20/2020 4:56:15 AM
   Detector: Detector #12
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

-------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
-------------------------------------------------------------------------------------
Bkgd    
Countrate          1.97      1.85      1.89      1.89      2.05      2.09    Low OOT 
-------------------------------------------------------------------------------------

                      Analyst: kody Saulters       Reviewer: kody Saulters

03/20/2020Page 1422 of 1676



                                      Test America
                                        St. Louis
                                  Quality Control Check

   Spectrum: 12_20200120002_QCAsLeft                                                 
Description: Quality control Check (QC Source 'H') Post Stabilization
   Acquired: 1/20/2020 6:07:54 AM
   Detector: Detector #12
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exceed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters exceed Tolerance or Control Limits.

-------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
-------------------------------------------------------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237.90    239.00    240.00    PASS    
Energy            59.54     59.04     59.29     59.59     59.79     60.04    PASS    
FWHM               0.90      0.00      0.00      0.85      2.00      2.10    PASS    
ActivityDiff     691.00     -5.00     -4.00     -0.62      4.00      5.00    PASS    
-------------------------------------------------------------------------------------
QA-662  
FWHM               1.48      0.00      0.00      1.45      3.18      3.28    PASS    
ActivityDiff     659.00     -5.00     -4.00      0.74      4.00      5.00    PASS    
-------------------------------------------------------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329.90   5332.00   5333.00    PASS    
Energy          1332.51   1331.76   1332.01   1332.45   1333.01   1333.26    PASS    
FWHM               2.00      0.00      0.00      2.00      4.20      4.30    PASS    
ActivityDiff    1274.00     -5.00     -4.00      0.05      4.00      5.00    PASS    
-------------------------------------------------------------------------------------

                      Analyst: kody Saulters       Reviewer: kody Saulters

03/20/2020Page 1423 of 1676




















































	TITLE PAGE
	TABLE OF CONTENTS
	1.0 INTRODUCTION
	2.0 FINDINGS
	3.0 QUALIFIER SUMMARY
	4.0 OVERALL ASSESSMENT
	5.0 INORGANIC AND RADIOLOGICAL DATA QUALIFIERS AND VALID REASON CODES
	6.0 SIGNATURES
	7.0 ANALYTICAL RESULTS
	8.0 SUPPORTING DOCUMENTATION

